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S. 6c 

£ lafe ^ns] -g-711- q-Hl-Ml^ 7l)^£, 
£ Ib^ H laSl -§-713] ::?1^ 7ll^i5., 

£ 2^ *efl^ -8-711- ol-g-sl-ol ^^l-Ello];^ixflo]iA-l SB!* Hl-^--¥-^ ^E^-lr-S- «^ol 
3bfe £ 3a^ -g-7lSl 751^ 7ll3i=3E., 

Safe ^ ^l-iVSl ;<ilS i?J-^5l <a^Ala)lo)I :^-g-Slfe oflo^^s ^o] ^flflEl* u).B)-iflfe A]-:?!. 

£ 5bfe ^ Jl^Sl Hj-l^O] ^^Al0)l0)l 0J,0]X], oflolBjlE ^Ol o;i^ ^flWlEl^O)] S. 370>0] ^y]^]. JEOj^ ^ 

£ 5cfe ^ J1<?>21 «j-i^5l ^^AjojHl oio^A-1, ^lE-l ^^o.^ ^f-^ ol=^^>^ jil-;^^^ ^.o^^fe Af^, 
:E 5dfe ^ J1<?1:^ ^12: «j-^sl °a^AHlo)l 7l-<as>Ql <&S|-§]-fe 31-:^* M-^l^fe A>;51, 

:£ 5efe ^ :il^5l 'a^^l'^"^ 9l^^^, ^SJ iL<^^fe ^>^, 

£ 5ffe ^ al^V^l iJ-igSl <a^AHlo11 clolA-1, ^ojol ^^]^ ^<^^^ ^M, 

S. 5gfe ^ ol-?]:^ ;^1S IJ-^^ "a^Alo^loil sio^A-l, -§-7] 5i^«>fe ^«H^fe 
H Safe ^ jltH n^s. A5^^^ ^715^ jg^^ ilo^^fe A>;5l, 
£ 6bfe 3E SaSl -§-7lsl 75]^^ :M.<5^^fe A>;5l, 

:£ 6cfe £ 6b^ -g-7l# ##-^1- ^cH^rM l^El-xflfe Af^, 

£ 7^ ^ jioi-o] ^AHiofl H>sj-«-o)i ^fe ^S&«(1^^ -g-7l» ul-Bl-iflfe AV^, 

£ 8^ 31«?>S1 ^AHl2ofl n]-^ MV^^ofl !■#-?-« ^fe ^^n^^ -8-711- H-Efvjlfe Af^, 

£ 9fe ^ ^<?>S1 ^AHl3o)l H>ri-^o11 ^S^«fiA^ -8-711 ^E]-lflfe Af^, 

:£ 10^ ja-Jisl Hia<^lioJi ni-^ H>^-¥-oil l-#-¥-l- ^^n^i -8-71* ^Bi-iflfe A>:a, 
s. I2fe ^ :a?>oll Siol^-l #5 ^ ##1 JL^Jfl- ^^it,}7] ^j-^11- i4Efi^lfe 7fl5f£, 
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£ ISbfe ^ JI?l-<^ ^c^A-l 20^ ^^4^51 ^«fl^ ^7l» i+Hftfl^ A>;5l, 
:£ IScfe ^ol^i 40*^ ^3). ^7]» q-Hl-vfl^ a]-;?), 

:£ ISdfe ^ al^<^ ^io^A-l 100^ ^3)- 4^51 -g-7]« M-E)-lfl^ ><->^<^lcf. 

^J:^ ?>^^ ^'S* 
10, 100 : ^S&sflA^ -8-71 11, 110 : 
12, 120 : Hl-EJ-^ 130 : -l-*^ 
15, 150 : a>^^^s^ 

?a-fe-g-7l^ ^fll-^t^l^Vrt. "1 H, d- r , ^-r-a^^ 

^ al<y:oflAi -g-7]5q- <a^fls. £fe -g-7]a]- ^7)]^, ^7l «V^^°11 ^1-^^ Sjnltbcf. 

^ ^nj^A-l Aj-^S]^ ^ojcf. 

*<H ^^-g- ol-g. ^7>S ^S^-g- A]#^ -§-7l<^l tfltt 7m<'] ^l^^^lal Sicf. 

<^ ''ll^^ ^^7} 7}^^, #01, :^ ^clJl^^l-S. o]^ol^l^ ^^n^ -a^-g- -§-7171- <^^S\c] ^c}-. 

£«:7l-^ol ^cl§>tq-fe^j-^ol o;[cl.. . r ax , 

°m-%r -§-71 ol^Al, e}-^3|- :^Ol -g.71 ^>^1- ^^H^l^l ^ofl T^jz 7].g].<i^ #-^<^Ai s 

el* « ^^7> S^^cf. 

#e)lo] psp, ^o] -^o] ^^fl^ n>E. ^^^s. ^^>5)loi^]ifloiiA-l ^s)^ ^ tt|), psp^l ^i^ofl^ 2x1- ^ 

^Vol <aom-^^i -§-7lSl S.<a=ol ^^5}7iq- ^7]-i]]o]x] Hl-El-o,] ^^Vo] ^>^^SVj7, *<^1^ -§-7lSl 

-g-71 Hl-El-ol Tr=r-S^<^l -Sfl-ol Aflfe^^ol ^^S^cf. 

■^^n-^i -§-71^1 ;^-^oi]^^ ^^l-efl-Jl^H^ll-^i selAl zi n}^:f.7} ^^>e)l?l;^lfi}-^ ^#^<^1 ^ef-i-fe ^-^^o] 
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£ la^ f^eB^ ^§ ■g-71-1- i+El-ifl-fe- 7ll^3Eolal, £ Ibfe :£ la^ -§-713] tsI^^ 7f|^£olc}-. 

£ 2^ #ell^ -g-7l# oj-g-si-o^ ^^Hl^^ltfloflAi sel* '^s3*>^ ufEi-^o:) ^a^-o] ^aJsi^ 

£ la<^l JEAl^ H>5>1. :g-o], ^eft^sf ^^2^ -g-7]-§-o.s. ^sfl^l ^7l(10)^ 

-?-(li) ^?>(l5)o1 ^^'M'^l-. ^^1. "=>! "S-^S: ^^M<i[^]y^^ ^j^I^t:]-. 

^<*>7>, ^eflSl -g-71-i- o]^^}c^ 2:el«r>^ ^t^l-*^ ^7]^ ^S) 7l-<i:^flS^Bl T^]tflc>l<:.> 

^ *fe Ir^o] 6>7l5}al, -g-7] ^-^£1 ^^6.^ -asH #^1 ^* <^Wel-, -§-7131 ^#ofl:£ 

^S^«fl^J ^^-§- -8-7]^ If tfl^^. 0-1575, ^^5, ^JE-iel-^ ^o]] ^*() ^7] ufl 

^S-S-Sfl-^J <a^^ -&-7l^ ^2])^ l-e^-=i^ ^3)- cflHlSV<>^ vfl^^>§o] ^o^;^]^ S.;^l7l. o;i^_ ^fl=^^d3E ^ ^sfS. 
7]^ -8-7151 3io]7K o^l-l: IrcH 5cm ol->a-<?l ^7l7> #^5.^E^ ^7]] ^-a) ^^1 ol§>ol 

^-8-7171- A^^t:}-. 



^ jl<?1:Sl -8-71* C-l-g-sl-Ol 2:e|Al, ^7l^ Hf^^7l- ?1^1 7l--l^lol H>^-^o(l ^ 

^7l^oi ^<*|£|ai, ^71 a.^Aj, oi^A^, ^^^v ifl^A^oi ^ ^7]^ :a7j-s>fe ^S^n^i -8- 

7]* ;*ll^s>fe ^o]v^. 
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■§-*-¥■ ^ Ml-^-¥-» -^alsrVfe -8-71 31, ^7) al-E^--?-^ <a-f-Oll ##-9-7> ^* ^^^^ t!"!^. 

rzHlji, ^7] ^S*-sfl-^^ -§-71^ -^7] «#^7> «>^; cfz]- 7l^: t§^oi Hj-^^i gj-tr^.. 

ZlSlJl, ^7] ^7lfe, -S-71 #»^Sl ^o]7} 0.2~3.0mmol JI, -^7] ^7\i^ ^1^31- Bj-^-ol 

£^^<*1 30mm 2 o1b:Vo]t3^, o]e]t!: 7fl^7> 3 vfl^] 5 ?1 ^o] fl>^3)s>t)-. 

zie^ji, ^o^7l ^g^n^^ -§-7]^, ul^^^ 20~60wt%, «S ^-a- 4^cl 5~30wt%, -8-^11 30~60wt%, ^^i^B 
^1 0.1~2.0wt%. :^^^] 0.01~lwt% ^ o]^;<il 0.5~5wt%S -^-^^s)^ ^S*«fl^^ -8-71-8- 7>^ ^ 7l-<a- 

*H -S^Vfe ^^^S. -8-7101JI, ^1-71 -8-71S1 ifl-^-goil A^^^ll^J ^s-ol aj-^ ^o] n}^^^}xi\-, 

rzelJi, >y-7l Bl^A^ ^S-^ A-^^. 7^^}, ^, C El-sl^T-V ^ ui^pl-s oi =-01:51 :iLl-o.^:^Ei ^ais)^ 5>i4 o]>y- 
^7] ^S. ^-^ cl^, ^-B- ^o]7> 10~200jm'?l ^o] u>^ais>ai, ^V7l ^S. -^-^ sj-f cl^ «-'^'=r-l- * 

«H >g-B- sq-^ci'?! xi\^. HV^aj^i-tq-. 

nelal, ^1-71 ^#n]l;^lfe, o>ul-E}-^fl ^^ol 70% ol-y-01 olA>si.E|E]-ol ^ol aV^zjsj-c^. 

afe ^J-71 ^(m), «>i-l-#, #el ^A^^S. o]^o]^]^ zzl-^S^El -yefls)^ o^x- g].u)- 

oR*-^ ^^o] o]Xj-^El^?l 5J0I u>^ai§>ji, -^1-71 KHD^l £^ ^ <^1 ^Vsj-El ^ol cl^ 

£fe ^7l ^#nfl>ilS., ol^^fl-di, ^^l:^Hl-i+# SEfe ^Sl-^i^i^o^ ^^A). A>-g-^l-7-li4 £^ 1- 01 

ZiB\aL ^7] M.^:^]^, ±^^^, dhsidlA}. ^4g.^ oV^l^'a- HS3|-€r^ vfS#o.S. ol ^0:1:51 Zll-O.^^E^ ^ 

€ns|^ oli, ^14 o]>a-oi ^ol Hl-^^j^l-c}.. 

rz.e|ji ^^-71 ol^;^ll^, a-i.:i:iiEiio>^AiE5|i<,iE ^ i3>a.u|l^ iiEflo>siloiE^ «1^<>|^ n-i-^s^El ^^i).^ 013=. 

S ?3ol Hl-^3l-5>cl-. 

nBlja. ^7l -8-^fl^. #. ^s*, ^ttel ^-8--55j ^ ^-8-^-^^s. oi^o^^i^ nl-o.s-^El ^^sjfe oii^ gj-i^o] 
^o] H>^ai3-l-ji, 41-71 -8-°llfe, «?1 3J*1 cl^ Bl-^3ig>cl-. 

nelJi, -^J-71 ^^^sfl-^^ i-ej-B-tl-. *el ^VHS-^l-S-. I-hI^e] ^-4iA]i,flo] #&|<Hl^^^^Aii.iioi e i-elH]^ 

<H^1fe ^ol «>^3l*w. 

zieljl, ^71 ^S*^^ -g-7lolI ^^Sfe ^^^71- 100~300/Mi?l ^01 y>^3)§l.cl-. 

ol§>, ^ -a?><>ll td-e -8-71 ^M^<^] ##^1- ^S&^fl^^ -8-7H1 tflsi-o^ 'a-^^l-x^f. 

^^■1, 37<LH1 n:!-^ ^S«-*ll^^ -8-71^ ^S^n-^i -8-71-8- 7}<i ^ 7><a-^H €s>fe ^^As -8-7] 

» ^^^*!- n -8-7]^ ^ u>ri-ai. ^Ul^l-t^, ^7l V}^^o\ -a^oll^ ##^7> ^^§€^1-. 

£ 3afe ^ J1<?1:^ <a€^HHl -8-7l b>^^o)1 »#-¥-♦ ^fe -g-7l* t+Efiflfe 7fl^3E ol^l, 

£ 3bfe- £ 3a^ ^7151 7^^^ 7]ls^£olr:f. 

£ 3a ^ 3b<^l SAljg H>al. ^o], ,g. jl-iVsl ^^^1.^011 tcj-^ ^7l h1-^'--^<^1 ##-^1- ^^-^ ^S^n^i €^ -8-71(100) 

1-*^(110) w>^^(120)» ^wl^M, rz Hl-^^(l20)sl "g^oll s}^^, 1-#^(130)# 
^;^l-ell^^ltflofl'>-i 71-^Al vil^^^sm ^?}-(l50)^S.^Ei ^^01 »l-7!^i4:a- ^ tbi^. 

^, -8-7] si- ^^>2fl^^lSl H]-^ ^4i^«l-J[l ^^ol ti}7^^:Qr ^:?>^ x|l^^o.^^_ 
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lr<^. ^^1-* ^-^S aV^, cfz^- 7]^ £^ ^^o] H>#a]Sl.al, ^^«}- 3.71, ^ 7ll 

'r^ ^ife, fe<^l 0.2~3.0mm ^ ##^31 ;^1^3l- ^fe S^^o] 30mm 2 o]§].o1d^, «lei^ *»-^3l 7fl^7l- 3 i^T^l 

571- Hi-^3j§i-ci-. 

ol§K :il<a:oll tc)-^ ^S«:«fl^^ -8-71 Si >slls -y-^^Vt:!-. 

^7l ^S- -§-71* ;^lS5}-7l flSM ^^n^ -g-71-g- 2:^*4 ^l^tbl^l-. 

^ Ji'?><^l Si^^i, -S^^fl^ -g-71-g- s^a-i-^, s.^ n]^^ 5E%vs>3i_ oi^V7j-:£, 

a.7^*l-7l ^-a- sl-^cll- S^§>^, -g-DflS-^i S-* #5 ^ 3r3l-» ^7l ^^^^] 

♦ X^Sl-Jl, a.^^^* i-ol7l ^tb ^^^11 ^ ol^^d* *tlle>7l ^t!: o]^j5]l» ^L^tJ-cf. 

41-7I Hl^^^ ^S-gr 20~60wt%S ^%i-§>^ ^o] a^^gfji, ^ 5|-^c-l^ 5~30wt%# ^ 

ol ^-g-eVol, ^7l ^Bfl^ 30~60wt%S .i^§>^ ^«1 ^-S-SVol, 4>7l ^#npfl^ 0.1~2.Gwt%S ^o] ^ 

-^71 ii$;^llfe 0.01~lwt%S i^«>fe ^Ol ^^*>al. -^J-71 ©l^;^]^ 0.5~5wt%S. i^-Sl-fe ^o] ^^el-cl-. 

4>*«1-'^. ^^7] ^S^n^^ ^«l, ^<>l^^^?l €^ um^^ ol^S^I-t^s. S>^c-Il, o]Sl- :a-oi 

If £51 #51^, SI-*}-^ ;^^3l 7l^l;^l Hl^>a A>-g-^ 0.^4*1 :4S: 31.^* «l3il^ Slal ;«fl 

41-7I Hl^-^^ ^^jo^A^- ol-^s^^ *v^o] 40%o]§l-2l ^:^>, El-3i]j£.?>, Ji-^n>, ^, "S, a. 

51, 71 El- Ol^l: ^ o;i0.c^, S-S] 7^^}^ 1^, -t, El-3l^?K al^T.].^. o]^0]^ n.W^^^B\ ^Sj 

«>14 Ol^al ^-g-^ A>.g-5>H^ *>fe ^oi 2i^*>ci.. 

clsl- Bj^Aj s^J-i- 20~60wt% «■ ^-fi-«>£^ ^ol al^ttdl, 20wt% nl^i-oi ;g.^oi]^ ^ 

7] ti>olcl «*V^ ^^o^ ^^^^ ^ 21-* ^7H1^ ^-a^ 60wt%» ^-f <^ 

^. ^7l Hl^^ ^-f. :f-^ SOOmeq <^l4i-Sl -S-^l-fr 7>xl£.S ^V^i^^le] a^s. -g-Alfe ^^Vo] o^^c)], 

<^H i^el- ^^<^^^U} ^^7^ ^^^"Jl 7^£fil- ifl^A^ol q=«fl;5lcl-. 

4«l-^-1, -^l* ^7l «HS «-^7lS ^o>Ai nj^l C-l^^ nl^l ^-{^^ <>l-g-eM. o]^^ :^^7] 

'gSl- #7l-Al« ^ al-Tll* ^ Sl-^^, ^-IS ^^Ife ^1-4^^1^ ^ SJol, ;g^, oj^g- 7j-£. 

<^]tfl, ^-^^ ^ol7]- 10~200ffln?l 0]-%-^}^ ^o] vfl^ ^.^ 3i|-^t;-1^ ^^il:^* ^«>l-a, 

^2] y^^M: ^^ts -a ^^§1-711 -a-^ls^l-^cll ai^sfci-. 

-^1-71 «H -a-fi-^ Sr-^^, ^, ^-a-a-* ^l-g-*>fe ^-f 5^1- ^, ^-a-^* -^-l-S-^^Vfe ^^<^1 9X<^^^, ^71 

si Al-§-6Vo^£ *:SSSlfe A^^ ^olofl icf-s ^i^ofl cf^ ^l.ol7]- ^t:!-. 

S. 1^ 0.35mm *S1 ^3^^: ft-^T^* &^?!- ^-fs) ^-^ ^ol ^-El-iflfe ^ o] cfC-g -fr^ ^-^.71 ^ 

s\ ^iE : 30~50g/« ). 



IS. 1] 
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32 


18% 


32--50 


11% 




lo% 


90-150 


28% 


150-200 


23% 


200<^1^> 


2% 



s| ^£ : 70~90g/£ ). 



2] 







32 o]^]- 


12% 


32-50 


16% 


50-90 


29% 


90-150 


35% 


150-200 


6% 


2000] 


2% 



7l(0.35mm)^ **M ^"^l^]- ^ ^^-B-7> ^^7^^ £^ 22.^^^^ ^ nfl§-o]n^, ^7] ^.H^ 3.7]^ 
€H >a-B- ^ olel^ ;a -foils cx^;g«:] o^-^ ^si- ^tI] jgcf. 

^ jOL-JtoflAl^ ^<g^ titf. ^tfl^ O.S. vfl^^o] ^<^^ A>-g-«>fe ^<»1 w>#3)*>tq-. ^<g^l- 

cf^o.^, ^7] -g-Dfl^ -i-S-A-l 30~60wt%S. ol^sVfe ^o] ^^sH, # olslofls, 7lEl- ^3*. <a:*2l T^-§-^. -a- 

rf^^S, ^1-71 ^^nfl^fl^ ^S-oM ^^ISS, ^(m)(Fe 3+ ), Hl-q-#(V), 

*el H.^l(Mo), q^*(Nb), «-^^(Pt) ^#0] ol^T-Sj-ff-dtCSiO 2 ). -2.^5l-«l-i4-i-(V 2 O 

-^#^1-1^, ol^^E^H}-^ ^^j-^-^ofl ttl-sl- ^€(rutile)^ ^ oj-i^Ef^lKanatase)^ , a.^T'VolHCvrookite)^^ 37M 
*^7> ^%=o] 70% ?1 o]^^El^oli|1- o>iJ|.Ef;^]^ ^^^o] o] a].5|.e] ^o] 70%e^^ ^^l"!, M"^ 

30%^ t^\^^ olA].^H^^o]ji ^« ^4i^7> H^j'l-olE^ ojAV^E^^o.^ ^^=1^ 91^. '=>}^nm-ir 

^V7l ^^T'll^^flfe 0.1~2.0wt%S ^l-^Slfe 7^0] ^^^Z^], Aj-7l ^^1- 4^ ^7>%^ , ^^^^^4 
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-ii^slfe 0]}=. 5>i+ oiAj-^ A>-g-s>^ ^o] yi-^2!e].j7, o.Ol~lwt%s. -e-B-slfe ^<^1 
o]h^ g>i4 ol^T-^ o]-§-«l-fe ^o] a>^3!§>D^, o]^;^]^ 0.5~5wt%^ ^<^1 u>^^s]-cl-. 

S. 4^ ^El-Td: u>s>]. s-c^ l-#:^7l- ^^S] ^S^^^i -g-7l« ;5ll^^«l-7l ^-^S. ^7l ^ 

T^fe «]-^ Smmx^o] l.Omm^^lcf. 

^7lsq- #Siflo1] ^ 7]^^ ^<§&«flAj ^7i^ a-^jl-^ t!" ^, <^1* 140-220*05. 7>S 

^ 0.5~8kgf/cin 2 si <a-^<HlA^ 1~5&^ 7>U'^^ ^ •g-^S-^l ^5^«B^^ <a3l-g- ^7l* ;^l3l-^c1-. 

^ Safe ^ 37<?1:S1 ^fls wj-^o^l 2^-g-5lfe ^HH-fflE ^o] oj- ^flwlH]* q-Bl-iflfe ^1-^<*1j1, 3E. 5bfe 'S-71 oflol 
*oi ?flalHiifloii ^1-71 *7l7l- ^<a« q-El-iflfe a].^o14. 

£ 5cfe ^^n^^ *lEi ^^^^ ol**l-fe :a.<:i^fe AV^o] ji, i 5dfe ^7l 7V'a*M 

3^ 5c ^ 5d<Hl ^4e]-^ ^<^1, -^S&^ll^d 80~250t:S. fie) 7><a^ *1e1 ^^^S ol=i^§l-al 1 10 

7>'a-s-As.-i^ <a:^*i-£-^ 

S^, ^A^sjfe ^#^1 ^;7)lfe lOO-SOOi™-?] ^o] yl-#z!§l-xq-. 100/Mn^'l^<a ^fl-^] -§-7] TJfligofl ^Tfl ^-^5] 

5efe ^1 7l|HlEl o^lo^isflS :aol^fe A>^<^l-a, S. 5ffe >a-7l i-'^^o] ^s.^ ^ 

£ 5e ^ 5M] q-Hl-id- H>S1- ^ol, ^7] A^^^ -§-7] -y-^oil ^7) -asl-^ € »* ^^1^1?! ^. ^7l 7l]«lEl o\]o\ 

150~600mmHg^ ^"g-^S. ^7] 0.5- 102: lb ^7] -^7] -8-713] ifl^ 

S.^<^ ^z^Al7l3E^ ^cl-. 

olsi- ^oi *.ojoD oi^v^i ^» el-i^lvfloi^ wj-ig* oi-g-^ ^s. 9X^. 

^, ^7]^ H>21- ^o], oflolHllE ^o] o;i^ 7llHlEl<Hl -^1-71 -8-711- ^<y*l-2, ^l-7l ^-f-^ 80~250°C^ ^1 51 7]-1 

^ «lBl -f-^O.^ <^14^3^}<^ 1 ^fl^l 10^?> 7>1%Vo.s^l c^^^ A^V7l ^^^^ -g-71 Aj-«.o11 If-^ ^ 

^lAl^lJI, ^7l ^^l7ll- ^-Sfl i2i:^s.^Bl l~4kgf/cm 2 oi ^7]^ 0.2~3^^ ^SJ^H ^7l ^f-^ 7><a-Sl- 

<^1« -8-71^1 ifl^ Sia<^l ^S)-Al7l£S. oXt].. 

^7l ^-^J<^ Sl^ e^-i^li^lol^ ^7] ^d-^ ^1- el-t>Mlol^ wj-,^^ ig^^ oj^v^^ 

^, ^>7lt!- ti>Sl- ^ol, d^o]^^^ ^o] ^flWlElcIl ^V7l -8-711- ^^J*>al, ^J-7l 80~250°CS ^1 71-^ 

€ *)El <^l=t-*M 1 ^^1 10^^ 7l-<g-^0.^^ <g^^ ^V7l A^^^ ^7] ^l-^ofl ^1-71 c^i].^ ^S.^ ^ 

^lAlT-l ji, ^7l ^"971-1- 1-^ SI «-s^El l~4kgf/cm 2 si -g-^ 51 ^711- 0.2-3^^]: ^'^^l-^'^-l ^7] 7>^ 
*>Jl, ^aHI, ?fl«lHlsl oDoltffls ^.g. ^§1-01 150~600mmHgSl ^^^.^ ^7] 0.1-5^?]: ^<a^^S. 

«l, ^1-71 -^-7] -8-71^ Ifl^ S^<^1 ^^l-Arn ^ SZcl-. 
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£ 5g^ ^7]2f ^ol ^#o] ifl^oi] ^y] -Bf^gi ^M^l^l-. 3.51 :a, 

A>^<ilal, S. 6cfe 3E 6b^ -§-71 H>^^51 ^tfl^H M-^ifl^ 

S. 5g<^l ^El-\+ V}S^ ^O], ^7lSl ^(lip) ^^o^ ^M.^ 6011 t+Bfld- W>21- ^o], s>a.oll =-#-^7]- 

Ml^^^* Sis -8-71^ ^ o;^^ ifllgoll ^Hl^, 

^At"^^ *j^^1-* ^t!- ^7H1S1 ^<aol ^oli, -g-71 21 A^^:^ ^t^HlAi -8-ole>7)l xfl^^^* ^c^^ ^ $1^^, -8-71 xfl 

^<^1 ^W* ^^i-s^ffe ^7}^]]2] ^o^di] $]^^ ;|^fii- cflHi^ nfl vfl^A^si :at:i- ^^*l-ji, ^ 

atb. -e- ^S^-sll^^ ^1- ^7lfe, ^sl- ^ol m§l ^;^j2l ^SS-«fl^^ -8-7l^ 2:A^1-<H1 Sl*l-<il ;«fls€ 

«fl, -S:-? ^ 7l^ol ^t^SlJl, ^7l .H.^^^01 ^^J-2ll3^, ol^^^ol ^l-^ol ojlcf. 

S. ISafe Dl|^^7lsl -8-71* i4El-ifl^ ^<^lJi, S. ISbfe 20<a ^^1- ^21 -8-71* q-El-vflfe ^<^lu7, £ iScfe- 

40<a :?ial -8-71-I- i+Bl-ifl^ 53 '^1'^, S. ISdfe 100^ ^^^l- ^^1 ^^fl^ .§-7l« ^El-vfl^ ^olcf. 

£ 13a ^11^1 13d<>ll^i ^ %1*<^1, ^ 3ioi:<Hl tcj-g- ^<g^*|]A^ ^7l^ 100^ ^S^«e^^* M-El-i^* 

7l -a-^l-^^l*^] ^oi ol-qjz ^<a=«: ^efl^ -^^Hmol ^ 91^^. 

-8-Ol«:>7fl i}aL7]- S>fe ^olcf. 

- -8-71 ^A^» - 

€^jl*;^K^^^ 36.7% 

«H ^-fr nl 9.9% 

ol-u)-Hl-7fl ^^ol 70% ol^oi TiO 2 0.5% 

(SEfe Fe-doped TiO 2 ) 

je.#;^l(4i = ^^^-g-) 0.2% 

<^l^^fl(Mg Stearate) 0.8% 

<^l^^l(Monosrearyl Citrate) 1.2% 

# 50.7% 

^7l S^SS. cll-xl-^ 7l-<a 5l?V7HlAi 20^^?]: ^^■&S«l-<:«^ ^^-8- S^J** ^qiS*1-^rq.. 
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^1-71 ^}^^^] ifloil ^Jl, ^£ i80°C, 3 kgf/cm 2 

^fe -§-71 ^J^^* ^1S*>^t4. -t- r ^-c ^-r o s^-t-^ 

-§-7] ^-f-ofl >S-71 ^^1^1^ c]-. -r , <. I o osa 

^ ^7] ?l)alEl olIcHigE 400mmHg5^ ^^^S -^-71 10^?]- ^i-7l 



a?!:, ^<a7l« Sl^S^E] 4kgf/cm 2 oj.^ o| ^gi^^m 3^:^ ^ojs].^^^ ^s.^ 7>^l-Sl-o3 

^ i#jz ^^>5|]°1;^H1 7^^ 7>^ ^, ^xl-?H]?lxl HVEi-oJi ^el-i-^ ^^s-V^cf. 

^71 ^ AH 121 ^^-§-7] ^^-g- SA^## af^^ofl l-^^l- 51-^ l-Siflo,] 180 °C. ^d-^ 3 kgf/cm 2 o] 

7Mfe 150^ ^-Q y}^7}<^^ £ soil t+Bl-\+ Hl-sl- €r>.axl^ 4mmX^ol 0.4mm2] 

##^(-^J-^7l- ^Aj- 5]-^ ^7] A^^^l» ;^l2:5}-^Cf. 

^7l y^]Si^ -g-7121 ifl^^^ofl :t#o^ :^^^7> 100~300/M?1 ^^Sfl^^ ^fl-* -^AHUail. ^^a] 

^7l y^]^^ -g-7lo)| lOOr ^Ji ^^l-el)?l^Hl 7}^ ^, Hl-E^-ofl €«*l-^ct. 
[^^H13] 

^V7l ^A)oj]io] ^^^71 A^^-§- SA^#* Hm-¥-<^l 55-^ #:^ifl<^l ^Jl, ^S. 180°C, 3 kgf/cm 2 0:1 

7Wfe 15q^_ ^-Jl: 7>^7l-^ ^^^*>ol, £ 9-^1 i4Bl-Td- H>21- 10mmX3mmXlmm2l Afzl-7l- 



1^ a 



-g-71 A^^^» ^I2:«l-Scl-. 

£ 9fe ^ ^AHl3o)l tc).^ W>E?-^ol] 51-^ ^^«(|AJ -g-7m q-Bfvfl^ ^MO]^. 

-^7] .§-7121 ifl-^^oi] :gs.o^ ^^]7]. i00~300/ian?I ^J^sflA^ ^m.^ ^^]<^]1s]- ^^^^S. 

%7\ n^i^ -§-7Hl 100 -C ^xl-eflolxjo,! 7^:^> 7].^ :s:_ ^^]-b)]oi^| h].e5.o,] ^e)-!-^ SS^l-^cl-. 

[H]iJ7 0^1l] 



^Vl ^aH]io| ^^-§-71 A^^-g- 2Aj## Hl-^^ofl ##.^1- l-SLHofl isot:, "a-^ 3 kgf/cm 2 21 

7Hfe 150^ :^ol: 7>«a7l--a- A^^sl-o^, t£ lOcHi ^El-v+ 13^21- ISmmX^ol L3mm2l ^^71^ 

SAi, n 1-#^2| ufl:^ofl ^1-^^ ^7] ^^v A^^^ll* ;.flse>^T:f. 

£ 10^ ^ Hl3a<mio)l n^-^ H)-^-¥-<Hl ^fe -*<S^«11A^ ^7]^ M-El-ifl^ ^\^o\x\, 

^ol-7l ^12:^ -g-7121 tfl^^cfl :g^o^ =^7). lOO-SOOjUDl?] ^S^SflA^ ^AlolU^]- ;a-'a: ^^A] 
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^7] -8-7] o)] loot: #^ ^x>x^]?l;^lofl 7^:^ 7].^ €^>^?1^1 H>^-ofl ^ej-l-^ ^«:«>Sa4. 

^A]<^11S] ^^-8-71 ^]-^ Hl-E^-^^^ <U^d\]A] S}o] ^^Vo] tJH^S s.^^ ^#al. ^£ 

180t:, 3 kgf/cm 2 1502: ^<a: 7>^7>^ ^J'^SFo^, 3£ liofl al-fi)- al-^^ofl 47^ 

^ f-S-^ el-?l<>l ^^^^ -g-71 ^ISSl-^rq-. 

£ 11^ ^ Hlaofl2oll wV^^ofl 't*^ ^^^Ja ^S&«fl^ -8-7l» M-^l-iflfe ^V^ol^^. 

-^M xll^^ -g-7lSl ifl-^^ofl :gs.o^ ^^]yi lOO-SOO/ant! ^S^^B^^ ^Alo^lisl- ^.S. ^^a] 

^7l -g-7loil loot: ^^Vefl ?] ^1 ofl 7}'^ ^, ^;^f5)l?1;^l v}^^] ^e}-!-^ ^^v^ 

^1-71 ^Alo)llo^ ^^-8-7] AJ^^ ^5flo^ ^^Sq. ^c. Hl-d-^cll =-#^7]- ^tflSl xflofl ^al. ^£ 

180t, <a-^ 3 kgf/cm 2 ^ Sz^d-i 7}^]^ 150^ ^"JV 7l-^7><a- ^^^^M, y^]SL^S$.^. 

-^7] ^]]3^^ ^7]2\ ifl^igoi) ^;7f|7> 100~300jum"?l AS^gflAj ^Ajo^llJi}- ig-^ :g^Al 

^7l -8-71 oJl loot i#ai ^^j-ei] ofl 7^^ 7>^ , ^^V?!]?!^! «l-^-<^ ^ef*^ 

[Bl5lo^l4] 

^7l ^Ajc^lio^ ^^-8-7] A^^-8- 2:A^#^ #51)^ ^Efla]- Hf^^ofl l-#^7> ^EflS^ #S vflo]] 

180t, 3 kgf/cm 2 7Mfe 150^ 7><a7><g- -8-7] ^^^^ 

^7] ^]Sl^ -8-71S1 tfl^^oll ^^^7} 100~300i[fln?l AS^sflAj ^Aloiflis). wJ-^AS. ^^a] 

^1-71 ^]^^ -8-7]^ al-^^^ <a^<^l ^^^S-Ai ^o]» ^7l -8-7lofl loot ^#JI €^>5^?1^1<^ 

[Hl57 0f|]5] 

^7l ^Alo^lio] ^^-8-7] A^^-g- SAJ#* #eflSj ^EflSq- y}El-^oil l-#^7l- ^Eflo:| #S vflo]] ^£ 

180t, 3 kgf/cm 2 3\ si^^ 7}^]^ 150^ l-?> 7}<^7}o^ ^^^*l-<^, -8- 7] ^^t}^t\., 

^7] -8-7151 ^^51 :^?^7> 100~300Afln?l 'S^*)]^^ € ^Al<:.j]i2]- ^^a] 

^7] -8-71^ «l-^^<^ <^1^^1» ^, ^71 ^S:^ -8-71011 lOOt #^ l#al ^^Vsl] ^l^l ofl 7^?> 7><a ^ 

[alia '"lie] 

^7l ^Alojlio^ ^^-8-7) A^^-g. SA^## f^efl^ ^eHSI- H>rt-a.c,)) =-^«-7]- ^EflSl lfl<H] ^SL, ^S. 

180t, 3 kgf/cm 2 31 7^^ 150^ 7>^7l-^ -8-7l :43i^}^t]., 

Aj-71 ^12:^ -8-7121 ifl^^<>ll ^#Sl ^^17]- 100~300Aan?l ^aS-SflA^ ^•g.-i: ^aHUjzI- ^^^^S. ^^^] 
^T-71 ;^1S« -8-71^1 BV^l-^oll ^i*^ ^ah^l?l ^, ^7l xfls^ -8-7H1 loot #^ ^JZ ^7.}Z]]<^^]d\] 7^it 7>^ ^ 
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^1 S. 3^S^El «a: ^ 0x^0], ^7] ^M^^ "g^oll ^J:^ Sfe A>2]- 7]# ^^i-o^ l-*-^7> ^A^^ ^* A 

Aj-7] ^Alo^lio] SA^iS. OI^O^^ -g-7la] «A^3g7V» 1^*^ ^* «<^^^^ ^^I^V^C]-. 

7l^xlP> ^l-om M-Efifljl, X a^ofl S£fe ^*<^1 SiTluf A^^s>7l ^ft^* M-Efvflx:^.. 

<a-^7j-£<^l Si<H^i. 2mm/s^ SS^I* <^1*§l-<^ -8-7l2l <a^^^* ^^§><^ *7l7|- >^ai)^ nflo:] 

sf^cf. ^^oflAi @fe 5kg- m/s 2 c]^ ^ M-Hj-iflji, Ofe 3.5kg- m/s 2 -g: q-Hfvfl^, xfe £fe 

^ir<=>] SiTm A^^S|-7l ^?1:«-* M-Hl-Hficf. 

Si<^^i, 10^^ *7lo)lAi i^Afl o]5!i ^2D^> ,^A])7> q-^x] <^^l- ^Al-^l-^rl-. 

^JSj-oflAi N-g: 'ti*'* 1-l-El-lfljl. 'Si*'* H-^HHc]-. 

Si^Ai, ^71^1 ^-^ 36_7%_ ^0.^0.^^ 9 9% ^ ^ 53.4%)^ ^4 Hjasj-o^ 

^■SJl4°1] Si'H^i. i 12<^] ^* ^*7l tfl-^oii ^fiqAi(uv)^=» (quartz)^ 

^ ^ ^<^^ rfl^ofl 50mm X80mm 37]^ ^^^^1- ^1-* tfl^5-ol ^ ^-V^l^ ;^m7>3E^ «>St^. 

n ^ aeOnmSl 5^<a-* lOOW x>«q^ ^* SA>§>o^ lA]:?}- ^s^- Hl:-g-7] tfl^<^lAis^ tfi^g- ;^l7l^* 

l-^3L3)-o11 si'H-^i. :£ 12<^ M-Hl-vfl<^^! Hl-g-7l ^V-sl-id ^<^^-^S. l-e]^ :f 

^fl^<^l 50mm xBOmm 3.7]S] ^^-^d^* >g«* i#al ^7]S. 600ppm <^MlB'i-i^«lS(acetaldehyd 

e)« s>^tf. 
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^ 360nm^ sj-^V^ lOOW :^}Si\^ ^HS. 3^/.}t}<^ lA]:^ ^4 ^ ^■%-7] ^^<^^ 

;§-7] Ji^Ajol] ojlo^A^, ^£ 30"C. ^^cfl^S 90%^ ■%l-fr%'-#7l<H1 -^Aloilio] ^A^^s ^y]^ x^jS :n. -8-7]7> 

^^Ojofl o^sH ^<gSl^ SAV^l-^C]-. ^Sl-oflA] 20-^ <^l^flofl ^^O] ^Ag^ q-Ei-iflfe ^olJl, 

21 ~ 30^ AM 611 ^:^o] ^Ag^ ^-Bl-vflfe ^ol3l, @fe 31 ~ 90^ A>o]oll ^^g-o] ^^J^ q-Bl-tflfe ^olcf. 

Xi'H'^i, -a-^l-^llSl -g-71 ^fl*^ 100711 A^^^V^ "i^^l^l ^ul ^1-^ #J^<H1 * 

el-71-^ -§-71 51 7ll^» #^S>Sa^. «>7] 4^Ai^ 711^71- ^-ir^^ o]^A^o] #^ ^Bl-^acf. 

S 4^ ^1-71 ^Alojlio] ^7]o] ^m^i, "a-^^J-i, o]^, ^5Jl4. M.^^^, ol^A^* ^^tt ^3}- 



IS. 4] 





^^^^ 
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N 
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100% 


100% 


© 


0 



a 4<^ q-Bf\+ wl-sl- :g-ol, s.*1 ^^o] 70% ol^oj ^lAJ-^El^^^ :g-^pfl;^l^ A>^t!- ^^HlS] SA^#S 

^IS^ -§-71^ #5- ^ *#|:^3l-7l- ^o1^4 ^ 9X9^. ^7>S1 ^f^nfl;^!* lwt%o]^ ^7}^ 

^ = 0.2wt%-i- ^7l-«l-^^ ^ ^r^m-^^ i^^^ll- «>Wel-. «^;^l7l 

^<9«-«fl^ ^isfe c^*^ «>^^. 

'r^l^l l-el-fi-a- (PLA, -frsl^ol^s 59^3, -g-^ 175t. J:l-^1^ = 3.0g/10min)^ ^>-g-«><^ ?fl^^(casti 

M1=T-Aj^ #^jB:>fe «oi-^AS, ¥T"A]^<2fl(^lig %A^ 0.3%, <y3 0.1% ^ # 99.6%)^ ^S-^7l(?iol70inni, 
-8-^ 450cc) vfl-^oil ^o^Ai 30& ¥^ o^^* ^A>e}Si:f. 

^, ^?]:^A>» :f-5H SOS-*-?]: -§-7] <Hi- ^fl^^l ¥^^1^^<^1 Afl-^iq-^fe^l a^:^» ^^^^r^. 
^4, ^3*^^ 100~300Aan ^fl<^lAi ^^ ¥-^71- ^o^t+^l ^ SiSit:)-. 



^ al^ofl ni|-=ia, ^S^tsfl^ -8-7101I Si'H'^i. ^:^Hl?l^HAi aejAlofls tiV^^sl ^2l-i-# liAj-o] tiji, i4o> 

^1}^ ^^J<^m *m ^^1 7>^«>cf. i4e1-Ai ^-S-^-Jt^^^^al i^^fe a. aio>sl ^^]oi]A-l ^«>^ 
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o]B\^ ^^oli4 ^o]t].. 



(57) ig^ 
^^■^ 1. 

S>fe -g-71 H>^^61| l-^^l- ^fe -g-71. 

2. 

^1-71 ##^7> H}-^; cl-z^- 7l^; £fe 4^;2l ^^Vol ^4 «>fe -§-7] HV^^oj] ^3^«fl^^ 

3. 

^1 2 ^j-":-)] Si<=>1^i. ^7] >g&*fl^^ -g-7lfe. 

>a-7l ^c>]7> 0.2~3.0mmfl3l, s}-7l]s] xl^^jq- af^o] S^^^^o] SOmin 2 o]gl.o]n^_ <»le1t!- 

7ll4^7> 3 ifl^l 5?1 ^^l^S. §fe -g-71 B}^-^ol] l-^^l- ^fe ^S&«flA^ -§-71. 

4. 

«l^-^j 20~60wt%, €H -^^-^ c-l 5~30wt%, ^nfl 30~60wt%, ^^nfl^H 0.1~2.0wt%, &^:^]] 0.01~lwt% 
^ ^H^l 0.5~5wt%S T^^^slfe ^S&«11^J -g-71 -g- S^^#^r 7>1 7>^«-l-o^ ^^Vfe ^^o.^ -g-7lol 
^7l -g-7lSl tfl^^ofl A^^^A^ ^Sr^ *>fe -g-71 H>El-:^<^ l-^^* ^fe ^3*^^^ 4* 

5. 

4 «j-<Hl Si^H^i, ^7] «1^>^^ 

^^^1-, ^, El-S|^?l- ^ SL=?-^}S. o]^o]^ n-f-^^^Jf El *M ^^ol §1-^ 

aj-i^^oil ^S*«fl^^ -g-71. 

^■^-^ 6. 

^1 4 ^^-Hl Si<HAi, Aj.7l ^^D]^, 

^-B- aol7l- 10~200;an?l ^^AS. sl-fe -g-7] «l-^^<^ ^§ -§-7]. 

^■^•■^ 7. 

^] 6 -^ofl Si^^i, ^7l ^^-B- ^-ftife, 

1-^=T^«- S-^fh €H ^J-B- ^+c^?l ^^1.2.5. s>fe -g-71 «l-^-^^l ^^fe ^S^sFJ ^* ^71. 

8. 

^1 4 -sj-ofl 9X^^t ^7l ^#^11^1^, 

^W^^l «-^<='l 70% ol^Vol olAl-^El^o] o.^ ^7) H>c^«.oil ^1-^ ^S^n^§ -g-71. 

^•^-^ 9. 

^1 4 «J-ofl ^^7l ct^t'B^m, 

€(m), al-i4#, »5l y.^, ^ ol^olxl^ 31-o.s^El AHa)£)^ o]2=^ s].i4 ol^o] ^^o] 

oR>^El^ol #^1^^ §1-^ -g-71 n}^^6]] A^^SflAj -§-71. 
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10. 

^S. Sl-fe -§-71 H>^-^0}| ^V- Ag^^A^ 

^n^^ 11. 
^^■^ 12. 

.^S. t}^ -g-71 Hl-El-«-ofl ^#^1- ^SS-SflA^ ^7]. 

^T^"^ 13. 

2.iiitI)o).^AlEe^iols ^ iBfloV^lo] E7^ ^^H] 1 : AS -§-71 h>^-¥-c>B S- 

^S- -g-71. ' 

^•^-'^ 14. 

^S-ir, ^^el ^-g-QB ^ -a-^^ o.^ ol^ol;^!^ ^^5]^ oli^ ^W-a ^^lAS. t}^ 

-g-71 H>^^ofl ^fe -g-71. 

j^-^^ 15. 

^1 4 SI<H^-1, ^7l 

^elT-l-HSS^^, »5l^El^A^AiMioiE^ l-el<^l«^^Aii,i]oiE_ #elHl^<a:s#, ^el^eH-il: <H1^biis 

^ ol^ol^l^ nl-O.S.^El ^^Elfe Sl-Uf ol>a-O.S Ol^Ol^lfe ^^.^S 4fe -g-71 

Hl-^-¥-<^l *«■¥-« ^S^n^i ^1: -g-71. 
16. 

^1 15 ^o)l Siol^i, ^7l ^.S^^fl^^ 

-g-7H ^^*>fe ^#sl -^^^7> 100~300;tan^ ^^.^S *Vfe -g-7l n}^^<^ ^S«-S{|^^ -g-7l 
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